ABSTRACT
INTRODUCTION
Activins are members of the TGF-β superfamily. They are dimeric proteins composed of two β subunits, which are linked by a single covalent disulfide bond; allowing for the formation of three forms of activin: A, AB, and B.
(1) , Activin signaling is mediated by cell-surface type I and type II activin receptors.
(2)
Activin A, a homodimer of activin β A subunits, although originally described as an inducer of a follicle-stimulating hormone release, activin A has been recognized as a multifunctional cytokine expressed in a wide range of tissues and cells with roles in regulation of wound repair, cell differentiation, apoptosis, embryogenesis, and inflammation.
(1)
Moreover, a role of activin A has been proposed in several pathological processes such as carcinogenesis and fibrosis, and that cytokine may also be involved in the pathogenesis of various inflammatory disorders such as inflammatory bowel disease and rheumatoid arthritis.
(3,4) In addition, activin A seems to be involved in atherogenesis by inhibiting foam cell formation and neointimal hyperplasia.
(5,6,7)
It is widely recognized that inflammatory mechanisms play a pathogenic role in coronary artery disease (CAD). In fact, some researches have suggested that inflammatory mediators play a causal role in several steps involved in the progression of atherosclerosis from local inflammation through plaque formation and rupture. However, these inflammatory mediators exert several biologic functions and their relative importance, are not fulfilled.
The activity of activin is regulated by follistatin, a 34-kDa glycoprotein of 288 amino acids which binds activin with high affinity in equimolar complexes that are unable to bind and activate the activin receptors.
(11, 12)
Later it has been reported that follistatin accelerate endocytosis and degradation of activin. The plasminogen activator (PA) system is an important protective mechanism against stable thrombus formation, two forms of PA have been identified, namely, tissue type plasminogen activator (tPA) and urokinase type plasminogen activator (uPA).
(15)
Urokinasetype plasminogen activator is a serine protease that activates the zymogen plasminogen, potentially initiating a cascade of fibrinolysis and extracellular proteolysis.
(16) Abundant data suggest that uPA may play roles in the vessel wall other than initiating fibrinolysis.
(17) It is expressed by endothelial cells and smooth muscle cells in normal human artries.
(17) Its expression could contribute to vascular lesion formation by facilitating smooth muscle cell migration and proliferation.
(18) On the basis that persistant inflammation involves increased levels of inflammatory cytokines that seems to play a pathogenic role in chronic heart failure by influencing heart contractility. The aim of the present work was to assess the role of activin A, follistatin and urokinase-type plasminogen activator in patients with chronic heart failure and to find if there is any correlation among their levels.
SUBJECTS & METHODS
The present study was conducted on 30 patients with chronic heart failure as group I and 20 healthy control subjects as group II matched for age and sex.
Chronic heart failure in these patients was developed as a result of dilated cardiomyopathy in 20 % of them (six patients), the rest were the outcome of ischemic heart disease diagnosed by ECG findings. None of the patients had concomitant diseases such as infections, malignancies, autoimmune disorders, diabetes mellitus, hypertensions or chest diseases. All patients and controls were subjected to:  Thorough history taking.  Complete clinical examinations.  Routine investigations.  Abdominal U/S and x-ray chest.  ECG. 
 Body Mass index for each person of both groups were also calculated by dividing the body weight in Kg over the height in meters square.
RESULTS
Body mass index (BMI) and lipid profile for the studied groups are shown in table I, where there was no significant difference between the two studied groups as regard BMI or the serum HDL-c while there was a highly significant difference as regard the rest of lipid profile among the studied groups (p<0.001). Table II shows the statistical difference between the two groups as regard the studied parameters, serum activin A, serum follistatin and serum urokinase plasminogen activator where there was a highly significant increase in serum activin A and follistatin in group I than group II while a statistical significant decrease was detected as regard serum urokinase plasminogen activator in group I as compared to group II (p<0.001). Table III shows the correlation between the studied parameters among the chronic heart failure patients (group I). There was significant positive correlation between Activin A and urokinase plasminogen activator, follistatin and activin A (p<0.001) while there was a significant negative correlation between follistatin and urokinase plasminogen activator (p< 0.05).
As regards to the BMI, there was a significant positive correlation with activin A (p<0.01), also a positive correlation with follistatin and urokinase plasminogen activator was observed (p<0.05). Lipid profile showed that there was a significant positive correlation between serum total cholesterol, LDL-c and activin A (p<0.01) while a significant negative correlation was shown with uPA (p<0.05), (p< 0.01) respectively.
The LDL fraction showed significant positive correlation with serum cholesterol (p<0.001). While the HDL fraction of lipid profile showed a significant negative correlation with activinA (p<0.05) and a significant positive correlation with uPA (p<0.05). A significant negative correlation were with both serum cholesterol and LDL was observed (p<0.001). 
DISCUSSION
A growing body of evidence links inflammation to the pathogenesis of heart failure. On the basis of its potential role in inflammation, fibrosis and wound repair -activin A was thought that it might be involved in the pathogenesis of heart failure.
(23,24)
In the current study, heart failure patients had markedly elevated serum level of activin A compared to healthy control subjects, a finding which might suggest a pathogenic role for activin A in the development of heart failure.
Such finding is in agreement with the result of Yndestad et al.
(23) who found high levels of activin A in heart failure patients with high levels according to disease severity.
( ²³ ) They suggested that, the failing myocarduim itself may contribute to the enhanced activin A levels during heart failure with cardiomyocytes as the primary cellular source.
(23) Also, Smith et al.
(25) al have reported high levels of activin A as assessed by protein serum level and m RNA levels in PMNCs in patients with stable angina than healthy controls, they suggested that activin A promote plaque stabilization by inhibiting foam cell formation and by inducing a contractile non-proliferative phenotype in cultured smooth muscle cells.
(25) Waard et al. (26) found that activin A is a potent inducer of cardiac ankyrin repeat protein expression in smooth muscle cells which play a key role during atherosclerosis. experiments revealed the presence of activin A in normal media of blood vessels with a higher level of expression in the atherosclerotic vessels. They also found that follistatin was expressed at similar levels to that of activin A.
(6)
Their findings concerning follistatin are coinciding with the present findings that there is high follistatin level in heart failure patients as compared to the controls.
Although Smith et al., (25) found no significant difference in plasma levels of follistatin between patients with stable and unstable angina as compared to the control group as well as its gene expression among the three groups.
(25)
The results of the present study showed a significant decrease in serum level of uPA among the heart failure patients than the normal control group. Such finding is coinciding with the fact that plasminogen activation system is an important protective mechanism against thrombus formation as it is responsible for breakdown of plasminogen into plasmin which is able to breakdown the fibrin polymer of blood clots. 
Bjorkerud
(30) has characterized the expression of the overall fibrinolytic capacity of cultured vascular smooth muscle cells from normal media and atherosclerotic intima and suggested that impaired fibrinolytic capacity existed from the later source. The current results showed a positive significant correlation between activin A and uPA suggesting a possible role of the former cytokine in fibrinolytic activity of uPA. Bochaton-Piallat et al. showed that TGF-B generally didn't affect uPA activity in smooth muscle cell type but surprisingly only to spindle clones exhibited an increase in uPA activity in response to TGF-β, that finding indicated that the effects of TGF-B depend on several parameters.
(33)
Generation of plasmin can activate TGF-B release that are autocrinally regulate the cell growth in vessel walls.
(34)
Also, there was a significant negative correlation between uPA ,serum total cholesterol and serum LDL-c which can be explained by the work of Zhang and his colleagues who showed that although uPA was involved in the release and disaggregation of LDL in macrophages as the resulted plasmin is protected from the action of the serum inhibitors,it doesn t cause degradation of native (monomeric) LDL owing to limited expression of LDL receptor on macrophages.
(36)
A positive significant correlation was noticed in the present study between uPA and HDL-c. However, some investigators suggested that over expression of Apo A in mice (a component of HDL) increases susceptibility to diet-induced atherosclerosis by decreasing cellassociated plasminogen activation of the vessel wall.
(28)
A positive significant correlation was observed between serum activin and both serum cholesterol and serum T.G. kozaki et al.
(5) who treated macrophages with activin A and found a dose dependant decrease in cholesterol ester accumulation which was paralleled by a reduction in cell association and degradation of acetylated LDL-c. Results of follistatin showed an opposite effect.
(5)
In conclusion, the present study could suggest the possible pathogenic role of activin A/follistatin system in the development of heart failure as well as the role of urokinase plasminogen activator in the pathogenesis of atherosclerosis that predisposes to heart failure. Further investigations are needed to identify the role of different cytokines and fibrinolytic system in the progression of atherosclerosis and myocardial failure REFERENCES 
